The Dual Oxidase Duox2 stabilized with DuoxA2 in an enzymatic complex at the surface of the cell produces extracellular H2O2 able to induce DNA damage in an inducible cellular model.
Thyroid hormone synthesis requires H2O2, produced by two NADPH oxidases, Duox1 and Duox2. To be fully active at the apical pole of the thyrocytes, these enzymes need additional maturation factors DuoxA1 and DuoxA2. The proteins have been shown to be localized at the cell surface, suggesting that they could form a complex with Duox counterparts. We have generated multiple HEK293 Tet-On3G cell lines that express various combinations of DuoxA upon doxycycline induction, in association with a constitutive expression of the Duox enzyme. We compared Duox specific activity, Duox/DuoxA cell surface interactions and the cellular consequences of sustained H2O2 generation. By normalizing H2O2 extracellular production by Duox or DuoxA membrane expression, we have demonstrated that the most active enzymatic complex is Duox2/DuoxA2, compared to Duox1/DuoxA1. A direct cell surface interaction was shown between Duox1/2 and both DuoxA1 and DuoxA2 using the Duolink® technology, Duox1/DuoxA1 and Duox2/DuoxA2 membrane complexes being more stable than the unpaired ones. A significant increase in DNA damage was observed in the nuclei of Duox2/DuoxA2 expressing cells after doxycycline induction and stimulation of Duox catalytic activity. The maturation and activity of Duox2 were drastically impaired when expressed with the glycosylation-defective maturation factor DuoxA2, while the impact of the unglycosylated DuoxA1 mutant on Duox1 membrane expression and activity was rather limited. The present data demonstrate for the first time that H2O2 produced by the Duox2/DuoxA2 cell surface enzymatic complex could provoke potential mutagenic DNA damage in an inducible cellular model, and highlight the importance of the co-expressed partner in the activity and stability of Duox/DuoxA complexes.